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Effect of interface modification on mechanical properties of

polypropylene-glass fiber composites

HUANG Yungang , HUANG Weilong , HONG Haoqun', ZHANG Haiyan’
(School of Materials and Energy, Guangdong University of Technology, Guangzhou 510000, China)

Abstract: The filling modification and blending modification of polymers were important methods for the high
performance of general plastics. Interfacial compatibility was a common problem in polymer modification. How to
improve the interfacial compatibility of composites and explore the correlation between interfacial compatibility
and Poisson's ratio are still important topics in polymer modification. Ternary monomer graft polypropylene (GPP)
was prepared by solid phase method and blended with glass fiber and polypropylene to prepare polypropylene/
glass fiber composites. The structure and properties of the composites were characterized by video extensometer,
differential scanning calorimetry, scanning electron microscopy, infrared spectroscopy, dynamic rheological test
and universal tensile test. The results show that the addition of GPP compatibilizer improve the interfacial strength
of polypropylene-glass fiber composites. With the increase of GPP compatibilizer, the storage modulus (G’) and loss
modulus (G") are both increasing, and the increase of G'is greater than that of G". Therefore, the elastic behavior of
the composite system is significantly greater than that of the viscous behavior. The mechanical properties of

polypropylene-glass fiber composite with 7wt% GPP are the best, which was verified by Cole-Cole curve. The re-
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sults of infrared spectroscopy and scanning electron microscopy show that the GPP compatibilizer form an interfa-

cial layer with the glass fiber, which improve the interfacial compatibility between the resin and the glass fiber and

enhance the stress transfer of the glass fiber in the polypropylene matrix. GPP was used as a modifier to improve the

interfacial compatibility of PP-GF composites. As a modifier to improve the interfacial compatibility of PP-GF com-

posites, larger transverse strain and smaller Poisson's ratio are formed during the tensile process, which improve

the mechanical properties of the composites.

Keywords: glass fiber; polypropylene; compatibilizer; poisson's ratio; interfacial modification; lateral strain;

polymer modification
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Table1 Experimental materials
Raw materials Grade Production company
Polypropylene (PP) 013 Maoming Petro-Chemical Shihua Co., Ltd.
Maleic anhydride (MAH) AR Shanghai Macklin Biochemical Co., Ltd.
Methyl methacrylate (MMA) AR Shanghai Macklin Biochemical Co., Ltd.
Butyl acrylate (BA) AR Shanghai Macklin Biochemical Co., Ltd.
Xylene AR Tianjin Damao Chemical Reagent Factory
Short glass fibre (SGF) ECS10-3 Taiwan Fiberglass Co., Ltd.
Dicumyl peroxide (DCP) AR Tianjin Damao Chemical Reagent Factory
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Fig.1 Preparation process of ternary monomer graft polypropylene (GPP)
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Table 2 Formulation of PP-GF composites

PP/wt% Glass fiber/wt% GPP/wt%
100 0 0
70 30 0
69 30 1
67 30 3
65 30 5
63 30 7
61 30 9
59 30 11
e 1,
~Stpth
Glass fibret .
Mix__ | High speed mixer
Compatibilizer = \
Polypropylene | '/
Homogenization

=i elletizing
] \ e Motor
Micro twin-screw extruder

3 RNIE-PORLT A SRR A R

Fig.3 Preparation process of polypropylene glass fiber composites
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Fig.4 Optical photos of polypropylene-glass fiber

composite test sample
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